The biological actions of the hormonally active form of vitamin D3, 1,25-dihydroxyvitamin or calcitriol and its synthetic analogs are mediated by the nuclear vitamin receptor VDR [1], which is also involved in cell proliferation, differentiation, and immunomodulation. For example, activated T and B lymphocytes, prostate, breast, and colon cancer cells exhibit increased level of VDR protein when compared with their normal counterparts. This activation or disease-specific up-regulation of VDR protein provides an opportunity to treat these conditions with VDR ligands. Calcipotriol, Calcitriol and Alfacalcidol are examples of vitamin D analogs that have undergone clinical trials with positive outcome [2,3].Conformational analysis and multipole model based on Hansen-Coppens formalism [4] obtained from theoretical structure factors. This approach revealed differences between the above analogous. The conformation of the cyclohexane A-ring is especially important as it does participate in protein binding. This ring exist in the two chair conformations, called α-form and β-form, in which hydroxyl at C3 is in equatorial and axial positions, respectively. Studies of the vitamin D receptor (VDR) ligand binding domain, indicated strong hydrogen bonds between C1-OH and C3-OH hydroxyls and aminoacid residues Thr415 and Tyr401, respectively [5]. The charge density analysis shows that the change in side chain exert an influence on the whole molecule. Study of hydrated and anhydrous crystal structures and obtained multipole model demonstrate conformational and charge density distribution differences in molecules with α and β-forms of A-ring.
The Maximum Entropy Method (MEM) is applied to highresolution X-ray diffraction data of hen egg-white lysozyme [1] (PDB reference: 2vb1, d min = 0.65 Å) to reconstruct model-independently its charge density. Disorder in main-and side-chain residues and atomic sites can be revealed and described by the MEM without introducing constraints on the parameters to be refined. The electron density at bond critical points, their principal curvatures and their Laplacians are determined according to Bader's Atoms in Molecules Theory [2] . Energy densities at bond critical points are calculated according to Abramov [3] . Geometrical, topological and energetic properties of chemical bonds and non-bonded interactions are characterized to allow a structural and thus a functional study of this enzyme. [1] The electron density of α−Glycine has been studied in order to determine the effect of the grid size on the distribution of charge densities and their topological properties. The electron densities of α−Glycine with different grid sizes have been determined according to: (1) The independent atom model, (2) The maximum entropy method and (3) The multipole model. These densities have been analyzed according to Bader's quantum theory of atoms in molecules (QTAIM) [1] , using the computer program EDMA [2] . The diffraction data of α−Glycine have been taken from Destro et al [3] . Three different grid sizes (0.08Å, 0.04Å and 0.02Å) have been used for analysis. It has been found that the grid size has no influence on the values of the interpolated electron density at bond critical points, but it does influence the values of the Laplacian of covalent bonds and hydrogen bonds as well as integrated properties, like atomic charges. The Laplacian values for different grid sizes of covalent bonds differ by up to 0.32% for C-H bonds and by 76% for C-O bonds. [1] transferability achievable with the use of different methods of molecular density partitioning. Molecular densities (MDs) were calculated for natural amino acids and selected di-and tripeptides in geometries as observed in crystal structures. The MDs were obtained through Fourier space fitting of pseudoatom model to the electron densities computed ab initio at B3LYP/6-31G** level. Such procedure was selected in order to be compatible with the idea of building a pseudoatom database [1] [2] [3] pursued in the charge density crystallography. Atomic multipole moments expressed in local coordination system were calculated (a) directly from pseudoatoms, (b) from atomic densities computed via stockholder partitioning and (c) from atomic basins derived via topological analysis. As a measure of transferability, standard deviations from averaging over multipole moment components of atoms that are considered equal in their chemical environments were calculated. [1] Recently, we developed a method to produce new polyhalogenated 4,4'-bipyridines [4] , which can then be functionalized, potentially leading to new materials. Beside this use in synthesis, these halogenated molecules are also attractive to study the so-called halogen interactions. In the investigated compounds, which contain Cl, Br and I atoms at various positions on the pyridine rings, type-II halogen···halogen interactions [5] appear predominantly, along with halogen···Lewis base interactions. Interestingly, depending on the presence of one, two or three different halogen atoms on the same molecule, homo or hetero halogen···halogen interactions are observed in the crystal structures. Also, for substitutions at fixed positions on the pyridine ring, the nature of the halogen atom influences the crystal packing, leading to either isostructures or completely different packing schemes. These characteristics are also analyzed on the basis of intermolecular interaction energies by using the Pixel program [6] . Finally, new functionalized bipyridines will be presented together with recently obtained metal complexes, where very short M···halogen (M = Ag, halogen = Cl, Br) interatomic distances are obtained. Used for the building of metal organic frameworks, these M···halogen interactions show their influence on the crystal packing, tuning the porosity of the material. [1] reported the first (but incomplete) monoclinic structure of thiostrepton exactly 40 years ago in 1970. The thiazole-containing antibiotic first isolated from streptomyces azureus exhibits activity against Gram-positive bacteria and plasmodium falciparum, the causal agent of malaria. Mechanistically, Thiostrepton binds to the GTPase centre of the large subunit 23s RNA [2] . Activity against breast-cancer cells through targeting the transcription factor forkhead box M1 has also been reported. Here the antibiotic selectively induces cell-cycle arrest and cell death in breast cancer cells through down-regulating FOXM1 expression [3] . We have reproduced the original monoclinic and the tetragonal crystal structure [4] to illustrate the benefits of high resolution in protein crystallography: it was e.g. possible to complete the originally published structural model of monoclinic thiostrepton with a missing flexible side chain. Complete and redundant Bragg data to 0.80 Å resolution measured with a CuKα rotating anode at 100K of the monoclinic form and 100 K / 5 K synchrotron data of the tetragonal form were evaluated with the independent atom model (IAM) and the non-spherical scattering factors of the invariom database [5] , [6] which is based on the HansenCoppens multipole model [7] . Single-crystal diffraction data evaluated with invarioms provide not only detailed and accurate molecular geometries but also information on the electron-density distribution and on derived properties. With a view to biological and medical functionality of thiostrepton an analysis of the electrostatic potential and the molecular dipole moment is especially relevant, and both will be reported.
